Mutational study of human phosphohistidine phosphatase: effect on enzymatic activity.
Although protein histidine phosphorylation is estimated to account for about 6% of total protein phosphorylation in eukaryotes, knowledge on histidine phosphorylation and dephosphorylation is still limited. Recently, a few reports have appeared on a mammalian 14-kDa phosphohistidine phosphatase, also named protein histidine phosphatase. Molecular cloning of the protein has opened possibilities for exploring its properties and physiological role. In the present work, we have searched for potential active site residues in the human phosphohistidine phosphatase by point mutations of conserved histidine and arginine residues to alanine. When assayed by the phosphohistidine-containing peptide succinyl-Ala-His(P)-Pro-Phe-p-nitroanilide, mutants H53A and H102A showed no detectable activity. Compared to the wild-type recombinant enzyme, the specific activity of mutant R45A was decreased by one order of magnitude, that of mutant R78A was decreased by about 30%, while that of mutant H81A was essentially unchanged. These results will facilitate future studies of the reaction mechanism, substrate binding, and molecular structure of the phosphohistidine phosphatase.